Different types of neural cell death in the cerebellum of the ataxia and male sterility (AMS) mutant mouse.
To investigate the mechanisms(s) of age-dependent atrophy of the cerebellum of the ataxia and male sterility (AMS) mouse at young age, the morphological changes were evaluated and the nature of neural cell death was examined. Dying Purkinje cells lacked characters of classical apoptosis except for light microscopic morphology, but their death was considered to be autonomous death triggered by the direct effect of ams mutation, because of the acute and near-complete disappearance and particular change of the cytoplasm. In contrast, in the granular layer, typical apoptotic bodies were recognized by electron microscopy, and substantial numbers of terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick-end-labeling (TUNEL)-positive cells and activated caspase-3-positive cells were observed. Granule cell death was considered to be target-related apoptosis induced after post-synaptic Purkinje cell death, because the age-dependent changes in TUNEL-positive cell counts followed that of Purkinje cell loss and the peak value was still noted 1 week after total loss of Purkinje cells. These results indicate that both total and partial losses of Purkinje cells and granule cells, respectively, contributed to the atrophy of the AMS cerebellum. Furthermore, different types of neuronal death were recognized; the granule cell death was apoptotic while Purkinje cell death was different from that of classical apoptosis.